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DETAILED ACTION 



Claim Rejections - 35 USC § 103 

1 . The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

2. Claims 1 , 3, 5, 10-15 are obvious over Applicant's Admitted Prior Art (page 1 , line 
10 through page 2, line 26) in view of Iwase et al. US Patent 5,718,984. 

3. As to claims 1 and 1 5, Applicant's Admitted Prior Art discloses a fuel cell 
comprising an electrode assembly having an electrolyte interposed between a pair of 
electrodes; sealing layers located to surround the periphery of the electrode assembly; 
and a pair of separators arranged across the electrode assembly and bonded to the 
sealing layers, where one of the separators facing one of the electrodes has a fuel gas 
conduit , while the other of the separators facing the other of the electrodes has an 
oxidizing gas conduit; but fails to disclose a method of disassembly comprising the 
steps of: 

Supplying a specific fluid to at least one of the oxidizing gas conduits to facilitate 
separation of the electrode assembly from the pair of separators, where the specific 
fluid heightens an in-passage pressure of one of the oxidizing gas conduits or lowers 
the adhesive force of the sealing layers. 
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Iwase discloses a polymer electrolyte fuel cell (fig. 1,10) comprising a polymer 
electrolyte (1 1) a cathode (12), an anode (13) and a pair of separators (14 and 15). The 
anode (12), the polymer electrolyte (11), the cathode (13), are joined via a proton 
conductive polymer electrolyte solution such as a Nafion solution. The cathode (12) has 
carbon material with catalyst platinum or catalyst-platinum alloy supported on carbon 
cloth as a base material. The polymer electrolyte membrane is joined on one side to the 
cathode and on the other side to the anode by the proton conductive-polymer 
electrolyte, serving as sealing layer (col. 7, lines 15-26). 

Iwase further discloses through background of the invention (col. 1, lines 35-42) 
that separable sealing layers can be interposed between electrolyte and electrodes or 
between electrodes and outer parts such as separators. 

In the recovery of the electrolyte polymer membrane, the joined polymer 
electrolyte membrane is immersed into an organic solvent such as methanol (col. 8, 
lines 44-55). The solvent is allowed to enter inlet flow paths (14P) and outlet flow paths 
(15P) of the separators/the fuel cells units. 

The process of immersing weakens the bond between the electrodes and 
polymer electrolyte membrane, and dissolves the sealing polymer (col. 8, lines 57-67). 

It would have been obvious to one of ordinary skill in the art at the time of the 
invention to disclose the method of separating the electrode assembly of the Applicant's 
Admitted Prior Art as taught by Iwase since such method provides an efficient 
disassembly of the fuel cell stack. 
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In claim 3, in the modified Applicant's Admitted Prior Art, Iwase in the method of 
disassembly, provided above allows the solvent to enter inlet flow paths (fig. 5A, 14P) 
and outlet flow paths (15P) of the separators/the fuel cells units. 

In claim 5, Applicant's Admitted Prior Art discloses a fuel cell but fails to include a 
method of disassembly, wherein the separators are kept pressing during the fluid 
supply. 

Iwase discloses a method of disassembly where the electrodes are kept pressed 
to the polymer electrolyte membrane when immersed into the solvent for a period of 
time to let the solvent react with the adhesion layer (fig. 5A). 

It would have been obvious to one ordinary skill in the art at the time of the 
invention to keep the electrodes pressing during immersion in the method of 
disassembly of modified Applicant's Admitted Prior Art for further weakening the 
interface forces of the electrodes and the polymer electrolyte membrane. 

In claim 10, Applicant's Admitted Prior Art discloses a fuel cell but fails to include 
a method of disassembly an external force to further separate the electrode assembly. 

Iwase, in the recovery process of the polymer electrolyte assembly, peels off the 
electrodes (12, 13) from the polymer electrolyte membrane (col. 9, lines 15-25). 

It would have been obvious to one ordinary skill in the art at the time of the 
invention to use external force to speed the process of dismantling the electrode 
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assembly of Applicant's Prior Art as taught by Iwase for a fast recovery of the electrolyte 
membrane. 

In claims 1 1 and 12, Applicant's Admitted Prior Art discloses a fuel cell but fails to 
apply, in a method of disassembly, a pressing force to the separators of the fuel cell 
module or fuel cell stack. 

Iwase discloses that the method of disassembly can be performed on a fuel stack 
module or on a plurality of fuel cells (col. 3, line 56 and col. 4, line 57), which 
components/parts get separated to get access to the fuel cell module. The stack of fuel 
cells are kept tight with clamping pressure, which pressure is reduced before providing 
the fluid supplying steps (col. 4, lines 40-45). 

It would have been obvious to one of ordinary skill in the art at the time of the 
invention to apply a pressing force to the electrode assembly of Applicant's Prior Art as 
taught by Iwase to let the fluid of disassembly react with the electrode assembly. 

In claims 13 and 14, Applicant's Admitted Prior Art discloses a fuel cell but fails to 
include a coolant sealing layer for preventing leakage of coolant and a fluid supplying 
step after coolant removal step. 

Iwase discloses that the fuel cell (10) includes coolant flow paths (fig. 3, 22. 23). 
In the recovery of the electrolyte membrane, the inlet and outlet flow paths serve as a 
gas seal when supported by the clamping pressure (col. 4, lines 29-31); therefore the 
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coolant flow paths (22 and 23) will serve as a seal for the coolant when the clamping 
pressure holds the stack of fuel cells. 

Iwase further discloses, in the first step of the dismantling process, that the fuel 
cell stack is first soaked into liquid methanol to remove the water molecules; therefore it 
is obvious to know that other molecules such as coolant fluid is removed as well, note 
that water can act as a coolant (col. 8, lines 54-56). 

It would have been obvious to one of ordinary skill in the art at the time of the 
invention to include a coolant sealing layer for preventing leakage of coolant and a fluid 
supplying step after coolant removal in the method of disassembly of Applicant's Prior 
Art as taught by Iwase for an effective recovery process. 

3. Claims 2, 8, and 9 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over Applicant's Prior Art and Iwase as applied to claim 1 above, and further in view of 
HoshiJP1 1-288732. 

The modified Applicant's Prior Art fails to supply a fluid of disassembly different 
from a fluid supply for power generation and its temperature. 

Hoshi, in a similar method of disassembling, cites that the fluid having the 
function of lowering adhesive force of sealing layers can be any high polar organic 
solvent, water, polar fluorine containing compounds or some reducing agents 
(paragraph 0018) which may be different from the fluid supplied for power generation of 
the fuel cell. 
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Hoshi further dissolves the electrode assembly in organic solvent from room 
temperature to 270 degrees °C (paragraph 0024) for complete dissolution. 

It would have been obvious to one of ordinary skill in the art at the time of the 
invention to dissolve the electrode assembly of modified Applicant's Prior Art as taught 
by Hoshi in a temperature higher than the fuel cell operating temperature since solubility 
of the sealing layer increases with temperature, and since increase in temperature 
allows weakening of the adhesive force in a short period of time. 

It would have been obvious to one of ordinary skill in the art at the time of 
invention to disclose in the method of disassembly of modified Applicant's Prior Art as 
taught by Hoshi other high polar fluid including organic solvent and water other than the 
one supply for power generation to lower the adhesive force at the interface of the 
separators and the electrolyte polymer. 

4. Claims 16, 17, 18, and 19 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Applicant's Prior Art and Iwase as applied to claim 15 above, and 
further in view of Hoshi JP1 1-288732. 

The modified Applicant's Prior Art to disclose that the sealing material is made of 
functional material/polymer resin material such as Nafion (col. 7, lines 21-25) and has a 
characteristic of lowering the adhesion force when exposed to a solvent (including 
water) or release agent at high temperature. 

Hoshi, in a similar method of disassembling, dissolves the electrode assembly in 
organic solvent from room temperature to 270 degrees °C (paragraph 0018) for 
complete dissolution. 
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It would have been obvious to one of ordinary skill in the art at the time of the 
invention to dissolve the electrode assembly of modified Applicant's Prior Art as taught 
by Hoshi in a temperature higher than the fuel cell operating temperature because 
solubility of the sealing layer increases with temperature, and since increase in 
temperature allows weakening of the adhesive force for in short period of time. 

4. Claim 20 is obvious over Applicant's Admitted Prior Art (page 1 , lines 10 through 
page 2, line 26) in view of Iwase US Patent 5,715, 984 and further in view Takegawa 
JP2002-151112. 

5. As to claim 20, Applicant's Admitted Prior art discloses the fuel cell comprises an 
electrode assembly having an electrolyte interposed between a pair of electrodes; 
sealing layers located to surround periphery the electrode assembly; and a pair of 
separators arranged across the electrode assembly and bonded to the sealing layers, 
where one of the separators facing one of the electrodes has a fuel gas conduit , while 
the other of the separators facing the other of the electrodes has an oxidizing gas 
conduit; but fails to disclose a method of disassembly comprising the steps of: 

Supplying a specific fluid to at least one of the oxidizing gas conduits to facilitate 
separation of the electrode assembly from the pair of separators, where the specific 
fluid heightens an in-passage pressure of one of the oxidizing gas conduits or lowers 
the adhesive force of the sealing layers. 
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Iwase discloses a polymer electrolyte fuel cell (fig. 1,10) comprising a polymer 
electrolyte (1 1) a cathode (12), an anode (13) and a pair of separators (14 and 15), The 
anode (12), the polymer electrolyte (11), the cathode (13), are joined via a proton 
conductive polymer electrolyte solution such as a Nafion solution. The cathode (12) has 
carbon material with catalyst platinum or catalyst-platinum alloy supported on carbon 
cloth as a base material. The polymer electrolyte membrane is joined on one side to the 
cathode and on the other side to the anode by the proton conductive-polymer 
electrolyte, serving as sealing layer (col. 7, lines 15-26). 

Iwase further discloses through background of the invention (col. 1, lines 35-42) 
that separable sealing layers can be interposed between electrolyte and electrodes or 
between electrodes and outer parts such as separators. 

In the recovery of the electrolyte polymer membrane, the joined polymer 
electrolyte membrane is immersed into an organic solvent such as methanol (col. 8, 
lines 44-55). The solvent is allowed to enter the inlet flow paths (14P) and outlet flow 
paths (15P) of the separators/the fuel cells units. 

The process of immersing weakens the bond between the electrodes and 
polymer electrolyte membrane, and dissolves the sealing polymer (col. 8, lines 57-67). 

It would have been obvious to one of ordinary skill in the art at the time of the 
invention to disclose the method of separating the electrode assembly of the modified 
Applicants Prior Art as taught by Iwase since such method provides an efficient 
disassembly of fuel cell stacks. 
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Iwase further discloses peeling off the electrodes along a predetermined path 
(col. 13, line 11) but fails to forni a breaking guide at the surface of the electrodes to 
function as a starting point of breakage. 

Takegawa discloses a method of disassembly of the fuel cell, in which 
slots/breaking guide (cover figure, 27 and 29) are made on the separators (7, 9) and 
under the recesses is laid the sealing layer. In the recovery process of the components, 
the sealing layers are easily pulled through the slots (27 and 29). 

It would have been obvious to one of ordinary skill in the art at the time of the 
invention to include breaking guide as taught by Takegawa as a starting point of 
breakage for an easy separation of the electrolyte membrane and the electrodes in the 
modified Applicant's Prior Art. 

6. Claims 21 and 22 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over Applicant's Prior Art, Iwase. and Takegawa as applied to claim 20 above and 
further in view of Hoshi JP1 1-288732. 

The modified Applicant's Prior Art fails to supply a fluid of disassembly 
different from a fluid supply for power generation. 

Hoshi, in a similar method of disassembling, cites that fluid having the function of 
lowering adhesive force of sealing layers can be any high polar organic solvent, water, 
polar fluorine containing compounds or some reducing agents (paragraph 0018) which 
may be different from the fluid supplied for power generation of the fuel cell. 
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It would have been obvious to one of ordinary skill in the art at the time of 
invention to disclose in the method of disassembly of modified Applicant's Prior Art as 
taught by Hoshi other high polar fluid including organic solvent and water other than the 
one supply for power generation to lower the adhesive force at the interface of the 
separators and the electrolyte polymer. 



Conclusion 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Fatou Gisele Maiga whose telephone number is (571) 
272-9804. The examiner can normally be reached on Monday-Friday 7:30-5:00 EST. 
If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Aiexa Meckel can be reached on (571) 272-1446. The fax phone number 
for the organization where this application or proceeding is assigned is 571-273-8300. 
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Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a 
USPTO Customer Service Representative or access to the automated information 
system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 





